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(54) YCTPOHCTBO flJlfl HCCJlEAOBAHUfl CKBA>KMH 

(57) Pecfeepar 

(57) HaaHaHeHne: n3o6peTeHne othocuitch k 
He4>niHofi npoMbiiLineHHOCTM m npeAHa3HaHeHO 
Arm nccneAOBaHUfl nnacTOB, BCKpbiTwx 
CKBawuHOfl. Cyu^HocTb H3o6peTeHHfl: 
ycTpofi^CTBO coAep^^T 3aMKHyTyio 

npooooToopnyio KaMepy noA ynnoTHHTenbHofl 
BTynxofi naKepa Me>KAy rnnb3ofl n lutokom. B 
iwib3e m ujTOKe BwnonHeHbi paAnaribHwe 
oTBepcTun, coo6inaioinwecfl 8 nepnoA npnTOKa 
npn nocaAKe MHCTpyMema \a pa3o6majomnecfl 
npn HaTflKeHUM nHCTpyMema ot coocTBeHHoro 
Beca. BHH3y npo6ooT6opHofi KaMepw 
pacnoJiorceH sanopHbjtf KnanaH. BHyTpn 
npo6ooT6opHofl KaMepbi pasMemeH 6jiok 
MHKpooT6opHMKOB, 3a6npaK)LHnx npo6y B 
npoMe>KyTKax Me>KAy nopujHflMH qnnnHApa npu 
HaT^>KeHMn MHCTpyMeHTa. fli<opb naKepa 
CHa6>KeH cjMKcaTopoM b BUfle paapeaaHHo^ Ha 
ceKTOpbi ra&KH. CeKTopw oxsaMenbi cnixcHOfi 
npy>KHHoR. BHyTpeHHflj? ynopHan pe3b6a raflxw 
B3anMOAe^CTByeT c oTBeTHOfi pe3boovi Ha 

HM)KH8M KOHl^e WTOKa. 2 3.n. cfWIbl. 4 WJ1. 
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(54) WELL TESTER 

(57) Abstract: 

FIELD: oil producing industry; applicable 
in testing formations drilled-in by well. 
SUBSTANCE: well tester has closed 
sample-taking chamber under sealing bushing 
of the packer between sleeve and rod. Sleeve 
and rod have radial holes communicating 
during inflow when device is landed and 
disconnecting when tester is tensioned by 
its own mass. Shutoff valve is located under 
the sample-taking chamber. Sample-taking 
chamber accommodates unit of micro-sampling 
members taking samples in intervals between 
cylinder pistons when tester is tensioned. 
Packer anchor has retainer in form of nut 
split into sectors. Sectors are embraced 
with steel spring. Internal buttress thread 
of the nut is engageable with mating thread 
on the rod lower end. EFFECT: higher 
efficiency. 3 cl, 4 dwg 
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1/IsBecTHo ycrpo^CTEo jzr.z -/.zr.or.hZQBaH's.R b 

H8t}5TRHO^ npOMb!Hin8HHOC7tf , a M8HH0 ATR 

/ccneAOBaHMB macroa, BCKpbiTbix cKBaaGiHo.r 
l/!3BeCTHO yCTpO^CTBO a^w wcnbiTaH/R 
n/iacTOB b kotopom npo6ooT6opHHK 

CMOHTHpOBaH COBMeCTHO C HCnbITaT6J18M W 

cqctoht H3 Kopnyca, BHyTpi/i KOToporo 
pa3Meu;eHbi Kome^Hep c sanopHbiMi/i 
KnanaHaMH w ycrpotfCTBO Ann HanpaaneHUH 
noroKa hcmakocth. 3to ycrpo^CTBO 
o6ecneMHBaeT otoop npoSbi b 3aAaHHbifl 
M0M8HT BpeMeHH. HeAOCTaTKOM TaKoro 
rexHUMecKoro pemeHwn HBJiHeTca Hen36e«<Hafl 
noTepfl npo6bi bo BpeMH noAnaKepnofl 
u,npKynflu,nu [1] 

H3BecTH0 ycTpoftcTBO Ann ncnbuaHun 
nnacra b kotopom npobooT6opHbie KaMepbi 
pa3Meu^eHbi Ha HapyKHofi noBepxHocTM uiTOKa, 

Me>KAy 3anOpHb!MM M ypaBHMTeJlbHblM 

Knanawaiwu. npyi stom hwkhhh Macrb 
npo6ooT6opHbix KaMep coo6meHa c BHyTpeHHefi 
nonodbK) Tpy6 Bbiiue 3anopHoro KnanaHa [2] 

H3BecTeH rny6nHHbifl npo6ooT6opHHK b 
kotopom A3TMHK HannMHfl npo6bi BwnonHeH B 
svipe nyMKa Kani/innapOB [3] 

HeAOCTaTKawn stux ycTpoflcTB flanaioTCfl 

HM3KaR Hafle>KHOCTb KOHCTpyKUMH, npHBOAsmafl K 

pa3pyiueHMio npo6ooT6opHbix KaMep mjim 
KannfiJinpoB, a TaioKe TpyAHocTb BM3yanbHoro 
aHann3a KanecTBa npoSbi. 

YcTpo^cTBO, npuHAToe sa npoTOTun [4] 
coa8P>kvit nonwfi LLITOK c paAnanbHbiMW 
KaHanaMn, 3aKpbiTbttf cHH3y noAnpyxcHHeHHbiM 
KiianaHOM, coeAHHeHHbiM c nonbiM ujtokom, 
rnnb3y, HaAeTyio Ha ujtok \a 
BaanMOAe^cTByjomyK) c BwerynaMU KnanaHa 
npi/i ee oceBbix nepewemeHUHx. B stom 
ycTpoC^cTBe nonocTb Me>KAy KnanaHOM m ujtokom 
cny>KMT npo6ooT6opHotf KaMepotf. flaHHoe 
ycrpoflcTBO no3Bon«eT nponsBOAMTb OT6op 
npo6bi nnacTOBoro 4)JiiOMAa nocpeACTBOM 
cnycKa npn6opa Ha Ka6ene, ho hs 
o6ecneHMBaeT aBTOHOMHoro OTOopa npo6w b 
KOHue 3Tana BoccTaHOB/ieHnq AaBneHMa. 

KpoM8 Toro, yKasaHHbie aHanorn m npoTomn 
He o6ecneHMBaKDT coxpaHHOCTb npo6bi npn 
npoMbiBKe hm>k8 naKepa, hto Heo6xoflHMO npw 
nposeAeHMM pa60T b cno>KHb!x 
reonoro-T8XHMM8CKi/ix ycnoBumx. 

Ueribio n3o6peT8HMfl flarifleTCfl noBbiiueHne 
Hafle>KHOCTM OT6opa npo6bi npn coxpaHeHnn 

B03MO)KHOCTH DpOMblBKM nOA naKepOM B 

ocno>KHeHHbix reonoro-TexHUMecKnx ycnoBwax, 
ycrpaHeHue yKa3aHHbix HeAOcrraTKOB, a MMeHHo: 

o6ecneMeHne aBTOHOMHoro OT6opa 
nnacTOBoro cfenjcaAa b kohu8 3Tana 
BocxjTaHoaneHMfl AaaneHUA npti coxpaH8Hnn 
bosmowhocth npoMbiBKM noA naKepoiw; 

oSecneMeHne H8Ae>KH0CTn KOHCTpyKUMH 
npo6ooT6opHbix KaMep; 

o6ecneM8HK8 bo3mo>khoctu npHMeHeHHfl 
n/iacToncnbiTaTeribHoro MHCTpyMeHTa b 
cno>KHb!x reonoro-TexHUHecKwx ycnoBMflx (b 
ropvt30HTanbHbix m my6oKwx cKBa>KMHax). 

nocTaB/ieHHafl uenb AOCTuraeTcn TeM, mto 
ycTpoflCTBO Ann nccneAOBaHUfl cKBa«<nH, 
BKHfOMaHDi^ee nojibift ujtok c paA/anbHbiwn 
KaHanaMn, saKpwTbifl cHH3y noAnpyxcuHeHHbiM 
K/iananoM, coeA^HeHHbiM c noxibiM ujtokom, 
rvuib3y, HaAeTyio Ha ujtok \a 
B3anMOA8^cTByK)U4yK> c BbiCTynaMU KnanaHa, 
AonoriH^TeribHo cHa6«<eHO oiapuKOBbiM 
KnanaHOM, pasMeu^eHHbiM b Hn>KHeM Topue 
rmib3bj, Ha 6okobo^ noaepxHOCTM kotopo^ 
BbinoriHeHa KonbL^eBan npoTOHKa TaicuM 
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oSpasoM, mo KoribneBafl npoTOHKa w KapyKHas 
noBepxHOCTb nororo ujTOKa oSpaayiOT 
npo6cor6opHyrO Kawepy; AononH^TeribHo 
ycTpoi^cTBO cHaSxeHo HaoopoM 

W/Kp0np06O0TO0pH/K0B, K3JKAbl^ H3 KOTOpbX 

BbinojineH b bi^a© nopujHeBO^ napw, cocTOflmefl 
H3 L\nnnHApa, >KecTKo cBFisaHHoro c n/mb30fl, n 
nopiuHfl Ha nonoM ujtok8, CBHsaHHoro co 
ujtokom naKepa, npn stom 

MHKponpo6ooT6opHHKn pa3Meu4eHbi b 
npo6ooT6opHoi^ KaMepe BAorib npoAOJibnoi^ ocm 
ycTpoi^cTBa, a RKopb naKepa cHa6>K8H 
4D/Kcnpyjcuj 1 e^ raC^Ko^, pa3pe3aHHo^ BAOJib 
npoAoribHO^ ocu Ha ceKTopbi, oxBaMeHHbie 
CTH>KHofl npy>KHHo^, c BHyTpeHHe^ pesbSoPi, 
BsaviMOAeflcTByiomefi c otbstho^ pe3b6o^ Ha 

Hlri)KH8M UJT0K6. 

npeAnaraeMoe ycTpo^cTBO Ann 
MCGneAOBaHH« CKBaxoiH no cpaBHeHHK) c 
npoTOTunoM MMeeT cneAyKJu^i^e npenMyu^ecTBa: 

b ycTpotfcTBe-npoTOTwne npo6ooT6opHafl 
KaMepa npeACTaarifleT co6oW nonocTb, 
06pa3osaHHyio noBepxHocxflMH KnanaHa, nonoro 
ujTQKa m rnnb3bi. npeAnaraeMoe ycTpo^cTBo 
HapflAy c TaKO^ Me KaMepo^ ch36)K8ho 
AononHHTenbHo^ npo6ooT6opHOi^ KaMepof^ c 
pasMeuj.eHHbiMU) b He^ 

MMKponpo6ooT6opHHKaMH. 3to o6ecneHHBaeT 

B03MO)KHOCTb OT6opa npo6bl B K0HU8 

BoccTaHOBneHbifl AaaneHMfl, rapaHTupyw npn 
stom coxpaHHOCTb npo6bi b cnynae bh8luhmx 
AHHaMUMecKnx BOSAe^cTBM^ (yflapos, 
pa3pyiueHHfl npo6ooT6opHofi KaMepbi m T.n.); 

6a^OHeTHb!i^ 33mok Ann o>MKcaij,MM AKopfl y 
npoTOTuna b ashhom cnynae 3aMeHeH 
qtiMKcupyiouj.e^ ra^Ko^, pa3pe3aHH0^ BAonb 
npoAonbHO^ ocu Ha ceKTopbi, cxBaneHHbie 

CTR)KHO^ npy>KMHofl, c BHyTpeHHSf^ p83b60^. 

BuHTOBan napa Myc{)Ta-ujTOK o6ecneHHBaeT 
HaA©>KHyio (J)MKcaL(Mio HKopa naKepa 

OTHOCMTenbHO LUTOKa. 

flaHHoe TexHunecKoe peoieHne nossonweT 
ynpocTMTb KOMnoHOBKy yorpoflcTBa b i^enoM, 
o6ecneMMB npn stom HaAe>KHOCTb era 

KOHCTpyKUjMM. KDOM8 TOFO, ASHHOe T8XHHM8CK08 

peiueHne no3Bon«eT 3Ham/iTenbHO coKpaTHTb 
era AnnHy. TaK^M o6pa30M, ashhos ycTpo^CTBO 
no3BonfleT coKpaTMTb 3aTpaTbi Ha nsroTOBneHne, 

T.K. yCTpO^CTBO MM88T MeHbUJyK) 

MeTannoeMKOCTb no cpaBHennK) c npoTOTunoM. 
Bonee npocTan KOHCTpy KU,Mfl , ee BbicoKaq 
H3Ae>KHocTb b sKcnnyaTauMH m Manwe pa3Mepw 
no3Bon«K)T npoBOAHTb nccneAOBaHHW nnacTOB b 
Han6onee cno>KHbix reonoro-TexHUMecKMX 
ycnoBMflx, b rny6oKnx m ropM30HTanbHbix 
cKBa^KHHax, mto airryanbHO b HacTOflmee BpeMR. 

Ha 4)nr. 1 npeACTaBneHO ycTpoi^cTBO b 
TpaHcnopTHOM nono>KeHHYi; Ha cJpnr.2 to >Ke, 
nocne naKepoBaHUfl b nono>KeHMM npMTOKa; Ha 
cfnr.3 ynacTOK A Ha q*5nr.1,2; Ha cf)nr.4 ceneHne 
B-B Ha cfinr.3. 

B ycTpoKcTBe Ann HccneAOBaHum ckb3>kmh 
ynnoTHHTenbHan pe3HHOBan BTynKa naKepa 1, 
nnaujKn 2 ysna MeTannnMecKoro nepeKpbiTHfl m 
ynopHbi^ KOHyc 3 cMOHTupoBaHbi Ha BepxHeM 
ujTOKe 4. CHapyxcn KOHyca 3 pacnono>KeHbJ 
B3auMHo nepeKpbiBaiouj.necfl ynopHbie nnaujKM 

5, KOTOpbie CBOHMH HH)KHHMH KOHU,aMH 

nocpeACTBOM T-o6pasHoro naaa conp«>KeHbi c 
TonKaTeneM 6. KoHyc 3 xcecTKo cbr33h c 
mnb30fl 7, KOTopan CBoeC^ BHyTpeHHefl 
L^MnnHApuMecKo^ nosepxHOCTbio conp^KeHa c 
napy>KHofl noBepxHOCTbio nonoro ujTOKa 8 u 
ynnoTHena pe3MH03biMn KonbuaMn (Ha cfc/r. He 
noKasaHbi). Tnnb3a 7 HMeeT paAnanbHbie 
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OTBepcr/a "a :! , a no-bitf lutok 8 oiEepcT/H ! o ; \ 
nporoMxa b r/ribse 7 / HapyxHaa noBepxHocrb 
nonoro oiTOKa 8 copasyioT xonbi^eByto 
npo6ooT6opHyK3 Kawepy "b", BHyrp^i KOTopotf 
pacnonoaceH p*A MHKponpo6ooT6opHtfKOB 9. 
KswAwfl ^3 MHKponpo6ooT6opHHKOB 9 
npeAcraanaeT co6ofi nopuiHeByjo napy, 
cocTOKLMyio H3 nonoro [\mviHppa, BHyTpn 
KOToporo Ha o6i^eM ujTOKe pacnonoweH 
nopiueHb 10 c napannenbHbiMK KonbL;eBbiM^ 
npoTOMicaMU Ha noBepxHocru, o6pa3yiomnM/ c 
BHyrpeHHe^ noBepxHOCTbio u,nnuHApa 
MHKponpo6ooT6opHbie KaMepbi V. LIwihhapw 
MHKponpo6ooT6opHMKOB 9 nocpeACTBOM raflKH 
11 acecTKO cBflaaHbi c noribiM ujtokom 8, a 
nopoiHH 10 c rmTofl 12. B HWKHefl MacTM rwibaw 
7 ydaHoaneH wapi/iKOBbifi noAnpywuHeHHbifl 
KnanaH 13. rioAnpy>KMHeHHbie anaHKM 14, 
KOHTaKTHpyioinue co creHKaMU CKBaw/Hbi, 
BCTasneHbi b oooftMy 15. 06ofiMa 15 CBftsaHa 
T-o6pa3HbiM coeA^HeHneM c ceiaopaMH 
cfHKCupyioLnefl rafiKH 16. rattica 16 paspesaHa 
BAonb npoAonbHO^ ocu Ha ceicropbi, 
cxBaneHHwe ctjokhoA npy>KHHoPi (Ha cjwr. He 
noKa3aHO), h wMeeT BHyTpeHHKJio 
TpaneuenAanbHyio ynopHyio pe3b6y, 
BsatfMOAeftcTByioinyK) c OTBeTHofl pe3b6ofi 
HMKHero QjTOKa 17. IlaKep 1 HMwe 
ynnoTHi/rrenbHofl BTynKH oKaHMusaeTca 
o6paTHbiM KnanaHOM 18. 

ycTpoi^cTBO pa6oTaeT cnenyiomHM o6pa30M. 
ripn cnycKe (noA"beM8) b cKBaxuHy (cf)nr. 1) 
cHCTewia ujtokob Mepe3 ynopHyio pe3b6y h ra&Ky 
16 nepeMemaioT srapb naKepa 1 no CTBony, a 
cooTBeTCTBeHHO m TomaTenb 6, ynopHbie 
nnaiuKM 5, KOHyc 3. OTBepcTua "a" b rwib3e 7 
\a "6" b nonoM ujTOKe 8 npn 3TOM pa3o6meHb3, 
KonbueBafl npo6ooT6opHafl KaMepa "b" 
OTAeneHa ot BHyTpMTpy6Horo npocTpaHCTBa. 
BnaroAapfl o6paTHOMy xnanaHy 18 KonoHHa 
Tpy6 ocTaeTca nopowHetf. 

flna naKepoBaHun HeooxoAHMO npoBepHyTb 
HHCTpyMeHT Ha Hucno o6opoTOB He MeHee 
Mucna hutok ynopHOfl pe3b6bi Ha rafiKe 16 c 
OAHOBpeMeHHO^ nocaAKofl, b pe3ynbTaie Mero 
raflKa 1 6 CBMHMHBaeTCfl c pe3b6oBoro ynacTKa 
HH>KHero tuTOKa 17 Ha ero rnaAKyio MacTb. £topb 
naKepa 1 sa cneT cwn TpeHWH nnaHOK 14 o 
deHKM cKBaxMHbi yAepwuBaeTca b CTBone. npn 
nepeMeiMeH^n cncreMbi ujtokob bhhs roniteTenb 
6 BbnanKMBaeT ynopHbie nnaiuKH 5 no Konycy 3 
BBepx ao saKJiMHUBaHvui, mto o6ecne^nBaeT 
ynop Bcero HHCTpyMeHTa b cTeHKH CKBawiHbi. 
nocne ynopa noA B03AeflCTBneM Beca kojiohhw 
nponcxoAUT Aa/ibHei^iuee Harpywenne Tpy6 v\ 
OKaTue BTynKM naKepa 1, repMe™3au,ufl 
noAnaKepHoro n doct pa HCTBa \a oTHOCHTonbHoe 
nepeMeu^eHne nonoro wroKa 8 n rnnb3bi 7 ao 
coBMemeHkm OTBepcTHfl "a" h "6". >KnAK0CTb H3 
noAnaKepHoro npocTpaHCTBa sepe3 oKHa b 
TOJiKaTe/ie 6, wapwKOBbifl unanaH 13 m 
npooooToopHyK) Kaiwepy "b" npoHUKaeT b Tpy6bi 
(cpnr.2). KpoMe Toro, npn oTHocnTenbHOM 
nepeMemeHnu runbsw 7 \a nonoro ujTOKa 8 
cudeMa nopiUHe^ 10 BbiABfiraercfl H3 
L^nnnHApoB 9 B 30Hy Konbi^eBoC^ npo6ooToopHo5^ 
KaMepu "b". flnfl nonyMeHMfl 3aKpbiToro nepnoAa 

HCnblTaHMfl npOH3BOAHTCfl HaTfDKKa 

nHCTpyMeHTa ao co6cTBeHHoro Beca, npa otom 
cpbiB naKepa 1 He nponcxoA^T m-za 
ocTaTOMHoro nepenaAa pjslbtiqh'A9\ noA * HaA 
naKepOM 1 . 

(locne HaTHJKeHi^n bch cucieMa 
B03Bpaa;aeTCfl b i^cxoAHoe nonoKeHue, np^i 
3tom npo6ooT6opHan KaMepa "s" ui3on/pyercj? 
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ot sKyrpeHHero npocrpaHCTBa, a c/.creMa 
nopujHei^ 10 BT^r/BaeTCH b i;>tn/HAPb! 9, a 
M'/KpcnpocoorOopHbie ;<aMepb: V s cscio 
OMepeAb n3on/pyicTc« ot KonbqeBo^ KaMepw 
"b". TaKviM o6pa30M, OTo6paHHa« npo6a b 
KaMepax "r" ocTaeTca noA AaaneHueM, paBHbiM 
AaBnennio b kohi^o nepnoAa npnTOKa, a 
AaBneHne b KonbueBOfl KaMepe "b" 
BoccTaHaBnviBaeTCfi BMecTe c AaBneHueM b 
noAnaKepHOM npocTpaHCTBe b TeMeH/e Bcero 
3aKpbiToro nepnoAa KcnbrraHi/ifl. npn noA^eMe 
HHCTpyMeHTa KaMepa "b" n3onnpoBaHa ot 
3aTpy6Horo npocTpaHCTBa GnaroAapfl KnanaHy 
13. 

Pa6oTa AKopn npn HaTW^eHnn nHCTpyMeHTa 
ocyiAecTBnweTca cneAyK3ii4HM o6pa30M. 

HHKHUfl UJTOK 17 AB^eTCfl BBepX H CBOHM 

pe3b60Bb!M ynacTKOM bxoaut b ra^Ky 16 
6naroAapfl bosmojkhocth ee ceKTopoB 
nepeMemaTbCfl b paAnanbHOM HanpaaneHuin, 
npeoAoneBafl ycunne npy>KHHbi. no OKOHMaHnn 
paooT no ncnbiTaHi^io cyo;ecTByeT BosMOKHocTb 
npoMbiTb nHCTpyMeHT Mepe3 oGpaTHbifl KnanaH 
13. npn 3tom 0T06paHHbie npo6bi bo Bcex 
npo6ooT6opHbix KaMepax coxpaHBKrrcfl. 

nocne noA^eMa Ha noBepxHocTb c 
noMombio paspflAHoro ycTpoi^cTBa nepes 
ujapMKOBbiR KnanaH 13 ocyu4ecTBn«eTCfl 
BCKpbiTue n nepeKaHKa npo6u ws KaMepbi "b" b 
nepeHOCHOi^ KOHTeC^Hep, nocne Hero 
npon3BOAflTCfl MacTHMHafl pa36opKa n 
M3BneMeHne npo6bi M3 KaMep V. 

npM npoBefleHnn paooT c npeAnaraeMbiM 
ycTpo^cTBOM Ann nccneAOBaHUfl ckb3>kmh 
ynpomaeTCH KOMnoHOBKa Mm, He Tpe6yeTCfl 
npuMeHeHi/ie KnanaHOB HaA naKepoM, 
ynpoinaeTcn ynpaaneHue nHCTpyMeHTOM b 
cKBa>KviHe, o6cny)KMBaHMe ero npn 
c6opKe-pa36opKe, npoBeAeHne onepai^nPi b 
cKBa>KviHe. B npeAno>KeHHO^ KOHCTpyKi^nn 
kicxnioMaeTcn npe>KAeBpeMeHHoe naKepoBaH^ie 
npn cnycKe, hto aicryanbHO npui nccneAOBaHUvi 

HaKnOHHblX, OCnOJKHeHHblX n 

ycnoBHO-ropM30HTanbHbix ckb8>kvih. 

(DopMyna M3o6peTeHM«: 

1. YctpoCictbo Ann nccneAOBaHUfl cKBaxnH, 
coAep>Kau4ee naKep c ynnoTHMTenbHO^ BTynKotf 
n nKopeM, nonbiv^ ujtok c paAnanbHbiMn 
KaHanaMM, 3aKpbiTbi« cHM3y noAnpyxwHeHHbiM 
KnanaHOM, coeAHHeHHbiM c nonbiM ujtokom, 
rnnb3y, HaAeTyio Ha ujtok c BO3MO>KH0CTbio 
B3anMOAe^cTBHfl c BbicTynaMM KnanaHa, 
OTnuMajomeecn tom, mto oho cHa6>KeH0 
ujapuKOBbiM KnanaHOM, pa3Meui,eHHb!M b 
HM>KHeM Topi^e rnnb3bi, a Ha ookoboA ee 
noBepxHOCTn BwnonneHa KonbueBan npoTOMKa, 
KOTOpan BMecTe c HapyKHO^ noBepxHOCTbio 
nonoro ujTOKa o6pasyeT npo6ooT6opHyK) 
KaMepy. 

2. YcTpo^CTBO no n.1, omHMaicmeecfl TeM, 
hto oho cna6)KeHo Ha6opoM 

MHKpOnpo6OOT60pHHK0B, K£l>KAbI^ H3 KOTOpWX 

BbinonHeH b BHAe nopLUHeso^ napbi, cocToametf 

H3 L^HnHHApa, »<eCTKO CBR3aHHOrO C fWlb30fi, n 

nopujHfl Ha nonoM ujTOKe, cBflsaHHoro co 
ujtokom Hanopa, npn stom 

Mi^Kponpo6ooT6opHHKn pa3Meuj,eHbi b 
npo6ooT6opHO^ KaMepe BAonb npoAonbHo^ ocu 
ycTpo^cTBa. 

3. YcTpo^CTBo no n.1, oTnnMaiou4eec« TeM, 
mto naKep BbinonHen c ct)/KcvipyK3u;e^ rai^KO^, 
pa3po3aHHO^ BAonb npoAonbHo^ ocu Ha 
ceKTopbi, oxBaMeHHbie ctrkho^ npyw/HO^ m 
nMejoi^e/ BHyrpeHHicio pesb6y An« 

B3aHM0Ae^CTB^fl C OTBeTHO^ pe3b6o^, 
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BbinanHeHHOvi Ha k^jkksv. kohho lltoks. 
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